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fact,  the latter require substantial amounts of water.    For the
chronic lifetime study alone, 1,750 liters of water per day would
have to be concentrated down to a volume of 2.5 liters to provide
test dosages for administration to 100 rats for each water type being
tested.    Within this requirement, three different aliquots of the
1,750 liters would require separate concentration factors of 100,
200, and 400,  respectively, as indicated in Table A-2.    It is thus
apparent that preparation of the water concentrates for toxicity
testing requires both a substantial and complex effort.    Also,  if
archival samples and/or samples for chemical analysis are needed or
required,  then the water sample size must be increased accordingly.
Before beginning the toxicity testing program, each of the con-
centration procedures recommended must first be tested at the water
treatment site  (sample collection site)  to ensure adequacy of the
concentration method,  e.g., solubility of the components, minimization
of artifacts, and development of a quality assurance program.    A
useful approach would be to perform a mass balance, based on total
and purgeable organic carbon during this initial testing period.

RECOMMENDED CONCENTRATION PROCEDURES
Sample Volumes <   100 Liters, High Concentration Factor

Lyophilization   (freeze drying)  is a feasible process for concen-
trating limited numbers of 50- to 100-liter samples to relatively
high degrees of concentration  (e.g.,  3,000-fold to dryness).    Thus,
lyophilization is one method of choice for preparing samples for the
in vivo tests.

Bacterial mutagenesis tests have been conducted using distilled
water solutions of the freeze-dried residues  (wastewater effluents
concentrated up to 3,000-fold)   (Gumming e_t al., 1979)  and partially
freeze-dried samples   (wastewater effluents concentrated 10-fold)
(Foster and Wilson, 1981).    High salt concentrations in such con-
centrates may cause toxicity problems in the bacterial tests.    The
use of dimethylsulfoxide   (DMSO) or methanol to extract the organic
constituents from the freeze-dried residues for mutagenicity tests
should be investigated.

Dialysis of concentrated solutions of the freeze-dried residues
to remove the high salt concentration can result in unacceptable
losses of low molecular weight  (MW) organic compounds.    Ultrafiltra-
tion with 1,000-MW cutoff membranes will remove essentially all
inorganic salts  (F. Lightly, Osmonics,  Inc., personal communication,
1982), but will result in unacceptable loss of low MW organic
compounds.    The 200-MW cutoff ultrafiltration membranes reject only
5% of the inorganic salts;  consequently, the concentrates would have
to be diluted more than 20-fold with distilled water during the
ultrafiltration process   (diafiltration)  to desalt the concentrate.
This use of large volumes of distilled or deionized water to "rinse"
the concentrate may be unacceptable because of possible introduction
of artifacts or toxic materials  (Cheh e_t al.., 1981).

A second method of choice is adsorption on solid adsorbents.
Adsorption on XAD resins   (Junk et al., 1976)  and extraction of the